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© Dry milled fibre cement products. 

@ A cement-fibre product is manufactured by preparing 
fibres from a base cellulose stock such as wastepaper, which is 
first broken up into small pieces in a shredder and then 
distingrated in a dry hammer mill (Fig.1) such that the fibres are 
fibrillated. The fibres are mixed with a cement water slurry and 
the water then dried off leaving a laminated wet web on a 
porous support which is then allowed to cure and harden. 
Synthetic organic fibres such as PVA C may also be incorpor- 
ated. 
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Description 



Dry Milled Fibre Cement Products 



This invention relates to the manufacture of 
fibre-cement products as used to replace conven- 
tional asbestos-cement materials. Asbestos fibres 5 
are used as re-inforcement and to improve mechan- 
ical properties such as impact strength, and the 
fibres also provide a useful function to support the 
cement particles in the wet slurry and to allow the 
water to drain off during manufacture. 10 

Asbestos fibres are however unacceptable in 
many products and applications on account of the 
known danger to health which can arise. Accordingly 
it is an object of the invention to provide an improved 
cement product which will not suffer from the 15 
problems involved with asbestos and surprisingly it 
has been found that it is possible to produce an 
excellent re-inforced fibre cement product using 
organic fibres which are prepared in a dry state 
before adding the mixture with the ce:ment powder 20 
or slurry. 

Broadly stated the invention consists in a cement- 
fibre product in which the fibre content comprises 
organic fibres prepared by a dry milling process. 

Preferably the fibres are cellulose, for example 25 
recycled or reconstituted cellulose pulp. Conveni- 
ently the cellulose pulp is derived from newsprint or 
other waste paper. The fibres are preferably treated 
in a hammer mill and they may have a length of 
between 0 and 3 mm, preferably between 0.5 and 2.0 30 
mm. The"freeness"of the fibres is preferably in the 
range of 45° -75° SR (Shopper-Riegler). 

In any case it is highly advantageous that the 
fibres should be fibrillated. 

From another aspect the invention consists in a 35 
method of manufacturing a fibre-cement product in 
which a fibrous material is prepared from base stock 
comprising paper or paper based material, and is 
subjected to a dry hammer process causing fibrilla- 
tion, cement with a suitable liquid is intermixed with 40 
the fibres, the liquid is partly drained off and the 
resulting material is allowed to set to form a fibre 
re-inforced product. 

The invention may be performed in various ways 
and one embodiment will now be described by way 45 
of example with reference to the accompanying 
drawings in which: 

Figure 1 is a diagram of a dry hammer mill 
suitable for use in preparing fibres for the 
invention, 50 
Figure 2 is a perspective view of the mill, and 
Figure 3 is a diagram of a plant for building up 
successive layers of the fibre slurry material to 
form the final product. 

In this example the base stock material comprises 55 
either a virgin cellulose pulp or recycled/re-con- 
stituted cellulose such as waste newsprint. This 
base material is first broken up into small portions 
having an overall size between about 5 mm square 
and 20 mm square. This initial breaking down may be 60 
performed for example in a conventional shredder. 
The resulting broken up material is then delivered to 
a hammer mill of the general type illustrated in 



Figuresl & 2. In this particular machine the hammer 
mill comprises a casing 10 having an entry chute 11 
with an inlet opening or table 12 and a feed damper 
13. Within the casing is a rotary element comprising 
a hub 14 driven via a coupling from a driving motor 
17. The hub supports the individual hammers 18 
which co-operate with the cutting plate 19, screen 
20, and back plate 21. The speed of operation in this 
particular machine is between 1500 and 3000 r.p.m 
and the hammer tip speed is approximately 2200 
f.p.m at 3000 r.p.m. The screen diameter is approxi- 
mately 30 inches and the screen aperture size may 
vary from approximately 50 mm down to about 1mm. 
The screen area may be between about 1000 and 
2000 square inches and the hammer size is 
preferably between about 1 /4"x2"x7 1 /4 n and 

V2"x2"x7 1 / 4 M . 

The rate of flow through the hammer mill is 
important and can vary considerably being depend- 
ent on the type of mill, and size, screen size and type 
of fibre, and whether chemical additives are in- 
cluded. For example if inorganic chemicals are 
added as grinding aids the volumetric throughput 
will be altered radically. Typical feed rates are 
between about 3 and 5 tonnes/hour. The hammer 
mill also includes means for introducing vent air 
through an upper air vent 22 and a lower inlet 
controlled by a vent slide 23 and the resulting 
pulverised separated fibres are removed from the 
base of the mill at 25. Surprisingly the fibres so 
produced when examined under an electron micro- 
scope have a fibrillated appearance 

The resultant fibre material is intermingled with a 
cement-water slurry and then the fibre cement-slurry 
mixture is worked up into the required product. In 
this working up process, as illustrated in Figure 5, 
the fibre cement slurry is first introduced into a pair 
of "stuff chests" 30 each containing a rotary 
cylindrical sieve 31. A press web 32, formed for 
example of felt, is driven in a continuous loop over 
rollers 33 and over the revolving sieves 31, which 
pick-up the fibre cement from the chests and 
transfer it onto the felt web where it is dewatered by 
suction as it passes over the suction box 34. The 
fibre cement is then transferred onto the forming 
bowl 35 where the sheets are built up to the required 
thickness. 

In this work-up process the fibre properties are 
most important. The fibre properties determine the 
filtration characteristics and also the degree of 
retention of fibre and cement. The drainage proper- 
ties can be determined and specified by the rate at 
which water drains from the fibre cement sheet 
before the cement is cured. This drainage value can 
be measured by the so called Canadian Standard 
Freeness test or the Schopper-Reigler (SR) test. 
Preferably the freeness value is between 45° and 
75° (SR). 

After a proportion of water has been drained off the 
laminated "wet" product is removed, placed on a flat 
or shaped table or support, and allowed to cure, to 
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form the final fibre-cement article, which surprisingly 
has great strength, and adequate fire resistance, 
despite the total absence of asbestos or other 
inorganic fibres. 

By comparison with the fibriilated appearance of 
fibres produced by a dry mill process the appear- 
ance of fibres resulting from treatment in a wet 
hammer mill is clearly and unmistakably unfibri Hated. 

In some cases it may be of advantage to 
incorporate into the product a proportion of syn- 
thetic organic fibres such as PVA (polyvinyiacetate). 
It is found that this improves the impact resistance of 
the final product. The length of these synthetic fibres 
should be considerably greater than the cellulose 
fibres derived from the dry milling process. 



of the forms described herein. 

14. A method of manufacturing a fibre-cement 
product substantially as described herein. 
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Claims 

20 

1 . A cement-fibre product in which the fibre 
content comprises organic fibres prepared by a 
dry milling process. 

2. A cement-fibre product according to Claim 

1 , in which the fibres are cellulose. 25 

3. A cement-fibre product according to Claim 

2, in which the fibres are derived from recycled 
or reconstituted cellulose pulp. 

4. A cement-fibre product according to Ciaim 

3, in which the cellulose pulp is derived from 30 
newsprint or other waste paper. 

5. A cement-fibre product as claimed in any 
of the preceding claims, in which the fibres are 
treated in a hammer mill. 

6. A cement-fibre product as claimed in any 35 
of the preceding claims in which the fibres have 

a diameter of between 0 and 1 mm, preferably 
between 0.5 and 1 .5 mm. 

7. A cement-fibre product as claimed in any 

of the preceding claims in which the fibres have 40 
a length of between 0.3 and 3 mm. 

8. A cement-fibre product according to Claim 
7, in which the length of the fibre is between 0.5 
and 2.0 mm. 

9. A cement-fibre product according to any of 45 
the preceding claims, in which the fibre content 
includes both natural and synthetic organic 
fibres. 

10. A cement-fibre product according to Claim 

9, in which the fibre content includes cellulose 50 
fibres and fibres of any synthetic plastics 
material. 

11. A cement-fibre product as claimed in any 
of the preceding claims, in which the fibres are 
fibriilated. 55 

12. A method of manufacturing a fibre-cement 
product in which a fibrous material is prepared 
from base cellulose stock comprising paper or 
paper b ased material, and is subjected to a dry 
hammer process causing fibrillation, cement 60 
with a suitable liquid is intermixed with the 
fibres, the liquid is partly drained off, and the 
resulting product is allowed to set to form a 

fibre reinforced product. 

13. A fibre-cement product substantially in any 65 
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A cement -fibre product is manufactured by 
preparing f ibres from a base cellulose stock such 
as wastepaper, which is first broken up into small 
pieces in a shredder and then distingrated in a 
dry hammer mill (Fig.l) such that the fibres are 
fibrillated. The fibres are mixed with a cement 
water slurry and the water then dried off leaving 
a laminated wet web on a porous support which is 
then allowed to cure and harden. Synthetic organic 
fibres such as PVAc may also be incorporated. 
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